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SCOPE _OF WORK

The purpose of this work is to provide nitrate analytical results by Ion
Chromatography (IC) for ground water samples.

No work authorized by this SOW is to be performed by other organizations
(i.e., subcontractors, internal or external) without prior approval of
the Analytical Support Services Program (ASSP) Hazardous Chemistry Task
Leader and Process Quality Department (PQD) representative. All work
covered by this SOW shall be performed in accordance with regquirements
delineated in PNL QA Plan number SA-Q01.

No unauthorized work is to be performed unless this SOW is revised to
cover such work by the ASSP Hazardous Chemistry Task Leader and PQD
representative.

Processing of groundwater samples for nitrate analysis encompasses
receipt, handling, and storage of samples, analytical testing, reporting
of results, and disposal of sample residuals. All charges for processing
of groundwater samples shall be made to the Battelle Test User
Identification Number as identified on the Chain-of-Custody form and on
the Sample Analysis Order (SAO).

A maximum of 50 samples for nitrate analysis will be delivered to the
Analytical Laboratory each week. Samples will be contained in 125 mL
Poly bottles and will be delivered to the laboratory during business
hours accompanied by a Chain-of-Custody form and a SAO. Samples for
nitrate analysis will contain no chemical preservative and shall be
stored at 4 +/- 2 degrees C. The sample bottle label, Chain-of-Custody,
and SAQ will indicate the specific type of analyses to be performed
(i.e., nitrate by IC). Each sample label will specify a unique sample
identification, Test User Identifier and the analytical test ordered.

The Chain-of-Custody form shall be signed as "relinquished” by the person
delivering the sample and as "received" by the receiver of the sample.
The date and time shall be entered where noted on the Chain-of-Custody.
The bottom copy of the Chain-of-Custody shall be given to the person
delivering the samples. The original Chain-of-Custody is to.be
maintained in the laboratory until data has been reported and the samples
have been disposed. When retention of samples is no longer required,
disposal of the samples shall be noted on the Chain-of-Custody in the
required space along with initials of the person responsibie for sample
disposition and the date of disposition. The original Chain-of-Custody
shall be returned to the PNL contact following sample disposition. The
otherdChain-of-Custody copy is to be retained as an Analytical Laboratory
record.

The Analytical Laboratory shall assure the integrity and security of all
samples (initial and unused portions), sample extracts and other
preparations, and analytical data and results through the rigorous
application of Chain-of-Custody procedures.
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The Analytical Laboratory shall store samples so that samples can be
retrieved in a timely manner,

The Analytical Laboratory shall make its best effort to assure that any
aliquots removed from a sample shall be representative of the entire
sample. The laboratory shall store and preserve the integrity of the
unused portions of samples, and any final analytical preparations with
which measurements are made, for 30 business days following the final
report of the analytical results.

Analysis of the groundwater samples shall be performed according to EPA
Method 300.0. Analysis of samples for nitrate shall be completed within
48 hours following receipt of the samples by the Analytical Laboratory.
The Contractually Required Quantitation Limit (CRQL) for nitrate analysis
shall be 200 ug/L. Detection limits shall be at or below specified CRQL.
Accuracy and precision shall be determined at concentrations within 3 to
5 times the specified CRQL. The laboratory shall be excused from
attaining the CRQL when, due to the presence of interfering species in a
sample to be processed, the specified CRQL cannot be attained utilizing
the analytical method specified.

The Analytical Laboratory shall perform data Rechecks of previously
reported results, if ordered. Data rechecks shall consist of a review of
calculations, aliquot size, yield, and other data pertinent to the
reported analytical result. The analytical laboratory shall also review
the results of quality control samples as well as the results of other
samples processed in the same batch. The quality control sample results
and the results of the analytical laboratory’s data recheck evaluations
shall be delivered, in writing, within five (5) business days to the
Battelle Technical Administrator for Battelle orders or the Test User for
other orders. The Analytical Laboratory shall perform Reanalysis on the
unused portions if ordered.

REPORTS AND COMMUNICATIONS

The Analytical Laboratory shall deliver reports not less than weekly to
the Battelle Technical Administrator for Battelle orders or the Test
Users for other orders. Analytical results shall be signed and dated by
the analyst and reviewer.

Reported results shall contain the following information:

Chain-of-Custody number

Test User number

ID/Sample number

Analytical Laboratory sample number
Identification of the analyst

Date and time samples were analyzed

Measuring and test equipment used for analysis
Any deviation from procedure specified in SOW
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Reports for all processed analytical tests shall be delivered within 25
business days from sample receipt.

QUALITY CONTROL

The Analytical Laboratory shall assure the integrity and validity of test
results through implementation of an internal Quality Control program.
The Program shall meet the Quality Control criteria of EPA Method 300.0.

Percent recovery shall be determined for matrix spikes according to the
following equation:

% Recovery = (c-a)/b X 100

Where:
a = average amount of the constituent found in the matrix prior
to spiking
b = spike of a known amount of the constituent, and
c = average amount of the constituent found in matrix spike

Quality Control spiked standards and blanks shall be prepared and
analyzed in accordance with EPA Method 300.0. Quality Control samples
shall be analyzed on a minimum frequency of 1 QC sample for ten samples.
A1l Quality Control data reported in the Quality Control reports shall be
in the same units as that of sample results, that is ug/L (ppb)

RECORDS/QA REQUIREMENTS

Records requirements are contained in the Quality Assurance Requirements
(Attachment 1)
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Attachment 1

QUALITY ASSURANCZ REQUIREMENTS
for
CONTRACT NO. 133690-A-M1

ORCANIZATICNAL STRUCTURE AND RESPONSIBILITIES

The arganizational structurs, functional responsibilities, Tevel of
authority, and lines of communication For the QA activities specitied
nerein and for the activities affacting the quality of the servicas
specifiad in the Siatament of Work shall bHe decumentad. Thosa nersons
or crganizations rssponsiple for ansuring that an apgropriats Quaiity
Assurance program is astablished and Tor verifying that activities
affacting the gquality of the servicas specifiad in the Statement of
Work have been correctly performed shall have sufiicient authority,
aczass to work aresas, and organizatignal Treedom necessary to
independently assess all activitiss affecting quality and to renort the
rasulis oFf such assassments. Persons or arganizations rasgonsibls Vor
assaessing quality-relatad activilias shell nave direct access to
rasgonsible management at a Tsvel whers aggorooriate action can be
T7actad, requirsd authority and organizazional Treedem providad,

cansiderations.

QUALITY ASSURANCE PROGRAM

The Quality Assurances program shall provide conirol of activities
aifacting quality of the servicas speciiied in the Statement of Work to
an axtent consiscent with their importanca. Tnis orogram (including
the requiresments statad in Section Il below) shall be documentad vy

wricten asoliciss, grocedurss, or instruciions and shall De carrisd out
in accordance with those policies, grocedurss, or instruciions.

The identification, causs, and corractive action 7or significant
conditions adverse to the quality of the services specitied in tne
Statament of Work shall be documentad and reportad to apprapriate
Tevels of management as weil as the Sattelle Coptract Representative;
follow-up action shall be taken to track and vérify implementation of
corrective actien,

Personnel performing servicas specified Dy the Statement of Work and
personnel performing quality assurancs activities snall be
indoctrinated or trained in technical skills, standard QC and essential
alaments of the QA Program. Such indoctrination and training shall be
commensurats with the scope, complexity, and nature of:

(a) the services specitied in tne Statzment aof Work;
) the quality assurance activities specifisd harain; and
(c}  the sducation, axperienc2 and agroficiency of the person.

-
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rds of the indocirination and training shall take the form af:
attandance shesks:

) training logs; or
) persoanel training records.

{FIC QUALITY ASSURANCE PROGRAM REQUIREMENTS

SPEC
A.

Contral of Softwars

i, Soviwars Documentation - Zach computer nrogram that is a 2art
of & sofiware systam affaciing the qualiify of analytical fasts
and capaole of being tested and evaluated independentiv ¢F <hat
syszam, shall bDe separateiy documentad prior to releass for
usa., The noint in the development of the sofitwarse at winigh
documencation is raguirad and the minimum documentation
requiraments shall be documented.

2. Software Testing - Yerification of computer orograms afizciing
the quality of analytical tests snall be detarmined and
documentad using data for wnicn *he corrsct resulc is xnewn.
The verificaticn procass shall be documentad as arcofi 1% wes
periormed.

Sofzwars Contirol - Methods shall be established to esasurs that
changes o computer soroware wnich aiifsct the quality of
analytical tests are oropgerly controiled and approved., Such
camputar programs snail bDe identified using unique saguential
ravision numbers. 0Qata rasulting from analytical fasts snell
be traczable to the version(s) aof softwara usad in the
anpalysis, data collection and svaluation and/or regoriing of
the tast resuifs.

(%)

1, Secuyrity of Safiwarz - Methods shall be estabiished o neip
ansure the security of the softwares affecting the gquality of
analytical tests (i.e., help avoid unauthorizad use and
changes).

5. Error Contral - Methods shall be astabliished to svaluate,
control, and correct data-entry errors or progrim problems that
could affect the quality of analytical test resuits..

-

Contrael of Subcontracted [tems and Servicas

The term "subcontract" as used herein has the same meaning as in
the "Approval of Subcontracts' General Provision.

Subcontract documents shall require that subcontracters of all
tiers camply with all applicable quality assurance and contral
requiraments, including but not Timitad to those applicable %o
standards, measuring and tast equipment, calibration sarvicas, 2nd
analytical taest activities. Subcontracted items and services that
have tne gotential to affect the quality of analytical tasts shall
be contralled to snsure contormance with subcontract requirements.
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Such control shall include one or more of the Tollowing: Saurcs
gvaiuation and selection (pre-performanca/pre-award survey), source
veritication, audit, and examination of items or servicas Jefars
usa,

Provision snall be made in all subconiract documents Tor audi: of
subcontractor gquaiity systems by Batizlle.

Writtan Procedures

Written grocadurss shall be develcped, impiemented and maintained
to control activities that afiect the accuracy or validity of
analytical tesis and the reports specitied in the Statsment of
Work.

Procadures snall identify reguired caiculatien methods or arovide
for the documentation of such calculations. Procedurss shall bde
reviawed at laast annually and revisad as needed. Such review
snall be documentad.

Procadures shall inciude the staps (precautions) taken %o recognize
and avoid or 0 minimize the efiact of intarferencas to cbtaining
analytical tast results that cenform to the raquirements af the
Statament of Werk.

i1 addrass the usa of

Analytical or Z2chnical grocadurss sna
25 such as 3lank and standard

intarnal qualizy control (QC) measur

semolas and e use of conctrol charts. In addition, the metnods or

tachnigues Tor detarminiag andaliytical procass or machine accuracy
and precision shall be specitied.

Documenz Contral

The araparation and issue of, and changes ta, documents that
sgecify qualiiy requiraments and activicies affacting the quality
of analyzical -asts shall be controlled to assure that corract
documents ars deing utilized. Such documents, including changes
therato, shail se reviswed for adequacy and apgropriateness and
snall be aoproved by management and guality assurances personnel
prior to releasa to authorized personnel faor usa.

[dentification and Contral of [tams .

Positive identification and control measures shall be used to
assure that test samplies and other quality-atfecting items are
identifiable at all stages of the performance of analytical tasis
and are iraczable from their source to the resultant regort or (o
an outside laporatory.

Control of Measuring and Test Zquipment

Measuring and tast squipment used for activitiss afrecting the
quaiity of analytical tasts shall be caiibrated, adjusted, and
maintained at orascribed intarvais or orior to use, against
cartified equipment or standards haviag known and valid
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ralationships to nationally recognized standards. [f no nationally
racagnized standards axist, the bases for calibration shall be
documented.

Zach calidration procsdurs shall speciiy the standard to be usad,
the rsquired frequency of calibration, any special instructions
necessary ior obtaining reliable calibration data, calibration
control limits and the requirsd traatment of data.

Tne caligration and control of standards required for any
anaiytical test shall be speciiied in the analytical %ast procadurs
and in the calibration and control procadures if they are separate
from the analytical procadurs.

tolerances for all measuraments made during performancs of an
analytical test shall be specivied. A tolarance limit can be
statad with a measurement vaiue ¢given in a grocedurs; for sxamgle:
13 £ Q.1 ml. (f a tolerance limit is not stated with a measurement
value, then a system of tolerancas shall De specified.

The method and interval of calibration ¥or 2quioment shall be
defined based on the tvpe of aquipment, stability charactaristics,
required accuracy, intanded use, and other conditions arfizcting
measuresment control. ‘When measuring and ta2st equioment is Tound to
Je out of calioration, an 23vaiuation siaall e made and documentad
of the validity of any arevicus analytical test results obtained
using that squigmeni during the period that the squipment was out
of calibdration. Tne resulis of such avaituation shall be promptily
r200rtad 2o the 3attalls Centriact Represantative, Qut-gf-
calibracion aquioment shall e tagged or sagragatad and not usad
until it has heen recalidbratad. [7 any measuring or tast zquipment
is consistantly found ta he out of calidration, it snall de
ranaired or replaced. A calidration shall be performed whsn {ne
accuracy of equipment is susgect.

Measuring and test squipment shall be progerly nandled and storad
g maintain ag¢curacy.

Recards of calibration activities snall bDe maintained and 21l
calibratad squioment shall be suitably marked ta indicates
calibration status.

A schedule of preventive maintsnancs activities shall be developed
and the performance of preventative maintanance shall be
documented. A documented iaventory of critical spars parts and/or
aquipment necessary to minimize the downtime of measursment systems
ralated to analytical tast samples thac have a holding time of 48
nours or lass shall be maintained. A documentad svaluation of the
usage of such inventaory shall be performed at least annually.

Handling, Storage and Shipping
Hand1ing, storage, cleaning, packaging, shipoing, and prasarvation

of tast sampies shall be cantrolied to prevent damage,
contamination or loss, and to minimize detariqration.

[+



vhe Contractor shall, throughout procassing and performancs of
analytical tests, use approgriate containers, handling orocadures,
and preservation ar treatment methods to pravent loss, degradation,
or contaminacion of sampies.

Status Indicators

The status of test samples and aquipment shall be maintained
through indicators, such as markings, snoo travelers, analysis
requests, log bDooks, data records, analytical reports, calitraticn
labels, deficisncy tags, or other suitabls means. The authority
for application and ramoval of tags, markings and labels shall be
documentad.

Cantrol of Nonconformancas/Deticisnciss and Corractive Action

Nonconforming items, tast samoles and anmalytical tast results shall
be controlled in accordance with written procadures. Contrals
shall grovide for identification, documentation, avaluation,
segregation (wnhen practical), disposition, and for notification o
affecred contractor organizations. Procadural deficiencies shall
be documentad and the afizc: a7 the deficiency on resuliing data
shall be assessad and documenitzd. A procsdurs shall identily &fne
methad(s) to 9Se usad to assure :hai the causa{s) of a noncontforming
item or analytical tast results, or deficient conditicn is
identifiad and that corrective action is takan.

Data Reduction, Yalidation and Reporting

Arittan orocadures shall de developed in accordancs with
Saction C to cantrol &he raduction, validation and
raportinag of daca to 3atizile and its Oesignatad Servics
Clients. ATl 2quations utilized to rsduce data or o
develop analytical grecisions or accuraciss shall de
described. Key individuals or positions rasponsibla for
the review and validation of data, as well as the flow of
data through the reducticn, validation and regerting
process shall be documentad. Flow chart descriptive may
be used. .

Surveiilance .

-
-

Surveillances shall be planned and exscutad to verify compliance &0
the quality program required by this "Quality Assurance
Requirements" dacument and the quality contrel requirements of %ne
Statement of Work. Surveillance activities shall be performed 3y
persons (1)} other than those wno performed or directly supervised
the work being inspectad and (2) independent of cost and schedule
considerations. Surveillance results shall be documentad and
repartad to management.

w
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V.

L. Audits

Audits shall be planned, scheduled and performed %o verify
comolianca with all aspects of tne quality assuranca orogram and o
detarmine its 2i7factivenass., Internal audits snall be performed in
accordance with writtaa grocedures or checklists by personnel who
6o not have direct responsibility for performing or supervising the
activities being audited, Dut who have a good working knaowiedgs of
the organizatien's operation. Audits of suppliers snall be
conductad periodicaliy to assure continued conformance to
contractual regquirements. Audit results shail be documentad and
reported {0 and reviewed by the level of management with authority
to affect any necsssary carrective action. Corrective action shail
be taken srompruiy when indicatad. A method shall be estabiisnad
whersby management periodically assesses the adequacy of ihe
quality assurance program. The method shall include orovisions for
ragerting the rasults of assessmeants, including the distributicn of
those regerts. The 3attalle Contract Represantative shall be
notified whnenever an audit or a management assessment of the
adequacy of the gquality assurance program results fn a conclusion
that contract tachnical, quaiity caontrol or quality assurancs
raquirements nave not been met.

RELSRAS

Records that Turnish documentary evidence oF the quality oF &he
anaiytical cas: sarvices specified in the Statement of Work and ihe CA
aczivitias specifisd nerein snall be identitisd, prsparad, and
maintained. Records snall include, but not be Vtimitad to all zhose
piecas of documentziion which provide, or would have provided if
generatad, a gsmpiets trac2abiiily of a tast sampls 7rom rac2ipt,
througn the analytical test procass to the regorting of {he resuiizat
data. Records inciude, but arz not limitad to legbooks, Torms,
laboratory record docks, data sheets, calibration records, training
records, and arocurament documenis.

All rzcords snall be legible and traca2able to the originator and the
dats originatad. All records snall be protectad against damage,
deceriaoration, or loss. The record copy of all documents must e
signed/initiailad and dated. Changes to document antries snall De made
by Tining througn the entry to be changed, signing or initialling and
dating the change. [f the reason for the change is unclear, a briasf
explanation shall be grovided. A reproduced cogy of an original
record may be furnished to Battelle if such copy is signed, dated and
stated to be "true and correct’.

Records shall be readily retrievable and shall be made availabis
for inspection by 3atteile.
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